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INTRODUCTION

Cigament and tendon injuries constitute a major

chunk of sports medicine

Introduction: Anterior cruciate ligament (ACL) is a common injury which has been
conventionally managed by various graft reconstruction using bone patellar tendon
bone, or quadruple hamstring autograft, to name a few. However, all these grafts
are associated with many complications. Lately, peroneus longus tendon (PLT)
autograft has shown promising results in this field, although there is still a dearth
of data on its use. We, therefore, aimed at carrying out a study to evaluate the
functional outcome and knee stability results of ACL reconstruction using PLT
graft. Patients and Methods: Patients with a completely torn ACL were included
in the study. The PLT was harvested, and graft length, thickness, and harvesting
time were noted intraoperatively. Knee stability and functional scores were
evaluated clinically and using Lachman test (primarily) and KT-2000 arthrometer
and subjectively with International Knee Documentation Committee (IKDC)
score at 6, 12, and 24 months (secondary outcome) postoperatively. Ankle scores
were also recorded by making use of American Orthopedic Foot and Ankle Score
(AOFAS)-Hindfoot Scale. Results: Forty-eight patients met the inclusion criteria.
The graft harvest time was 7.4 min (5-9 min). The mean thickness of the graft on
doubling was 7.9 mm (7-9 mm). Ninety-six percent of the patients were satisfied
with their results of the knee surgery, and 95% of the patients had no complaints
of ankle joint. The mean IKDC score postoperatively was 78.16 + 6.23, and the
mean AOFAS score was 98.4 + 4.1. None of the patients had any neurovascular
deficit. Conclusion: ACL reconstruction using PLT graft yields a good functional
score (IKDC, KT-2000 arthrometer) even at 2-year follow-up. It is a safe and
effective autograft option for ACL reconstruction.
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ligament of knee as it prevents anterior translation
of the tibia over the femur. It also contributes to the
dynamic stability of the knee, so it is an important

surgeries.[!! SR
structure for maintaining normal knee movements.?! If

Among

them, anterior cruciate ligament (ACL) injuries have
a high incidence, and most of its patients require
repair or reconstruction. These injuries in a nonathletic
patient, depending on the grade and willingness of
the patient to make lifestyle changes and to avoid
activities that can cause recurrent instabilities, do not
always require reconstruction. Moreover, the knees of
these patients are not subjected to stress and tension
unlike an athletic patient. ACL is the major stabilizing
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ACL injuries are left untreated, they can further result
in meniscal injuries and ultimately degenerative
arthritis of knee joint."!
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ACL injuries can be treated both conservatively
with a knee brace and physical therapy and
operatively by repair (isolated or augmented) or
reconstruction (allograft or autograft) of the ligament.
For the decision to be made on this aspect, there are
several criteria to be considered like activity level of
the patient, comorbid injury, age group, and functional
demand of the patient.™

When reconstruction of ACL is indicated, the option
of both allografts and autografts can be considered.
Allograft has a drawback of being higher in cost, delayed
incorporation, higher chances of disease transmission,
and immunological reactions. The most commonly
used autografts are bone patellar tendon bone (BPTB)
or double-looped/quadruple-looped semitendinosus or
gracilis autograft (hamstring autograft). Other options
include fascia lata, iliotibial band, and quadriceps tendon
with or without bone."!

The bone patellar bone autograft, while having the
longest history of use, can be complicated by anterior
knee pain and can be associated with postoperative
patella fracture, fat pad fibrosis, or patellar tendon
contracture.l*!%  Another important drawback of this
autograft is that the surgeon cannot control the length
of the graft being harvested, which may further
complicate the procedure if there is excessive shortening
or lengthening of the bone. An alternative to this, the
hamstring tendon (HT) autograft, can be used, but it
can cause a significant change in hamstring muscle
strength.l'"131 Tf medial collateral ligament injury is
present along with ACL injury, then harvesting the HT
can lead to medial instability of the knee joint. Normal
hamstring function is important in ACL-reconstructed
patients as it protects the newly reconstructed ACL from
anterior drawer force which is excreted by quadriceps
contraction.!'*!”! Harvesting hamstring from medial side
can damage the saphenous nerve leading to anesthesia
over medial aspect of leg.

The above-described drawbacks of the commonly
used autografts warrant us to find an alternative graft
material to these. The characteristic of an ideal graft
for ACL reconstruction would be the one with an
acceptable amount of strength, be of adequate size,
and easily and safely harvested. Zhao and Huangfu!'®
found that anterior half of PLT has enough length and
strength to be effective as an autograft of choice in ACL
reconstruction.

In our study, we evaluated the knee stability
and the functional outcome of arthroscopic ACL
reconstruction using PLT as an alternative graft for
ACL reconstruction.

Figure 1: Peroneus longus tendon (a) Distal of the peroneus longus
tendon was found using an oblique incision which was performed 2 cm
below the lateral malleolus, (b) Peroneus longus tendon was sutured to
polybutylene terephthalate before closure

Figure 2: The peroneus longus graft after harvesting (a) Length of the
tendon, (b) Thickness of the tendon

Figure 3: Peroneus longus tendon used as a graft for anterior cruciate
ligament reconstruction arthroscopically

PATIENTS AND METHODS

This was a prospective interventional study that was
conducted at our tertiary care center after obtaining a
formal approval from the institute’s ethical committee.
The time duration of the study was from February 2017
to November 2019. During this time, we encountered
378 patients with ACL tear, out of which 62 (16.4%)
were nonathletic patients. All patients who were
diagnosed with ACL tear on clinical and radiological
examination (magnetic resonance imaging [MRI]) and
who were willing to undergo surgery were included
in our study. Athletes were excluded from our study.
Patients with a concurrent injury to meniscus and
collateral ligaments were also included in our study.
Duration since the injury and the mechanism of injury
were noted. Preoperative demographic data of patients
along with their body mass index were noted.
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Patients were taken to operation theater according to
the standard protocol of the institution. With patients
in supine position and knee in full extension, a 4-cm
long longitudinal incision was made, 3 cm above and
1 cm behind the lateral malleoli [Figure 1a]. Dissecting
through the subcutaneous tissue and superficial fascia,
the PLT and peroneus brevis tendon were identified.
PLT was divided 2 cm above the tip of malleoli, and
the distal stump was sutured sideways to peroneus
brevis with an absorbable polyglactin suture 2-0 [Figure
1b] Then, PLT was stripped using a stripper until 5 cm
below the femoral head to prevent peroneal nerve injury.
Donor site was closed with a nylon sutures, and sterile
dressing was applied. Then the length of the graft was
noted [Figure 2a].

Then, the ACL repair was done arthroscopically by
making use of the regular portals. The intercondylar
notch was cleared of fibrous tissue to ease the
visualization during procedure, but some remnants were
preserved as a reference to tunnel placement and for
property of proprioception. Femoral tunnel and tibial
tunnel were drilled using a jig. After tensioning the graft
with an appropriate tensioner, it was secured on femoral
edge of the tunnel with the help of button and tibial end
by a bioabsorbable screw [Figure 3].

Postoperatively, patients’ knee joint was immobilized
with a long leg knee brace. Isometric quadriceps and
flexion, ankle dorsiflexion, and planter flexion exercises
were commenced on postoperative day 1. On the 10
day after surgery, active knee flexion was allowed
through a range of 45-90° and up to 120° during the
416t weeks of the operation, r espectively. All patients
were on axillary type of crutches for the next 6 weeks
and were allowed to return to daily activity by 3 months
and full physical activity by 1 year.

Knee stability and function were evaluated clinically
and using Lachman test and KT-2000 arthrometer
as well as subjectively with the International Knee
Documentation Committee (IKDC) score at 6, 12, and
24 months postoperatively. The Lachman test was
given grades (1, 2, and 3) depending on the amount of
anterior translation (3—5 mm, 5-10 mm, and >10 mm,
respectively) for the tibia over the femur. KT-2000 was
graded as 0-2 mm, 3—5 mm, and >6 mm displacement.
Functional assessment of the ankle joint was done
making use of the American Orthopedic Foot and
Ankle Score (AOFAS)-Hindfoot Scale. Patients were
subjectively asked for the satisfaction of their return of
function of the affected knee, and movements of ankle
joint restriction were noted down with comparison to
the other ankle joint.

RESuULTS

Among the 48 patients in our study, 36 were male and
12 were female. The mean age of the patients was
27.2 years, with a range of 18-36 years [Table 1]. The
duration between the injury and the surgery is given
in Table 2. Among 48 patients, 19 (39.58%) of them
had injuries due to road traffic accidents, 17 (35.41%)
due to sports, 7 (14.5%) assault, and 5 (10.41%)
domestic accidents. The graft harvest time was 7.4 min
ranging from 5 to 9 min. The mean thickness of the
graft on doubling was 7.9 mm (7-9 mm) [Figure 2b].
Forty-six (95.83%) patients were satisfied with their
results of the knee surgery, and 45 (93.75%) patients
had no complaints of ankle joint postoperatively. The
mean IKDC score and lachman tests postoperatively was
78.16 £ 6.23 [Tables 3 and 4]. There was one patient
with superficial infection (Staphylococcus aureus)
at the graft donor site which was treated with
oral antibiotics (cefoperazone). None of the patients had
any neurovascular deficit. The mean follow-up duration
was 19.4 months (15-24 months).

DISCUSSION

ACL injuries are one of the most common knee injuries,
and its satisfactory reconstruction has become a matter of
utmost importance. Autografts are commonly used due to
the advantage of low risk of adverse reaction and no risk
of disease transmission. As a biologic graft, an autograft
undergoes revascularization and recollagenation with a
loss of 50% strength during early days of implantation.!'")
Hence, keeping this in mind, the graft substitute for ACL
should be stronger than the ACL. Native ACL has an
ultimate tensile load of 2020 + 264 N.?” BPTB autograft

Table 1: Clinical features of the patients in study

Parameters studied Mean+SD
Age (years) 27.2+4.4
Graft harvest time (min) 7.4+1.3
Thickness of graft (mm) 7.9+0.7
Mean length (cm) 29.4+2.34
IKDC score 78.16+£6.23
AOFAS score 98.4+1.23

IKDC: International Knee Documentation Committee, AOFAS:
American Orthopedic Foot and Ankle Score, SD: Standard
deviation

Table 2: Duration of injury prior to surgery
Time duration from the injury to surgery Number of patients

(months)

Within 1 6
1-3 24
3-6 12
>6 6
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Table 3: Lachman test postoperatively

Follow-up Lachman indicators Number of patients (%)
period
6-month 0 44 (91.67)
follow-up I 4(8.37)
I
1
12-month 0 45 (93.75)
follow-up 1 3(6.25)
I 0
1 0
At 18 months 0 44 (91.67)
I 4(8.37)
I 0

111 0

Table 4: KT-2000 measurements postoperatively

Follow-up period KT-2000 Number of patients
indicators (mm) (%)

6-month follow-up 0-2 43 (89.58)
3-5 5(10.41)
>6 0

12-month follow-up 0-2 44 (91.67)
3-5 4 (8.37)
>6 0

At 18 months 0-2 43 (89.58)
3-5 5(10.41)
>6 0

has a ultimate tensile load of 2300 N'*! while the quadruple
hamstring graft’s ultimate tensile load is 4090 + 265 N.
However, double peroneus longus tendon has an ultimate
tension load of 4268 + 285 making it one of the effective
alternatives to ACL.?” Diameter of the autograft in ACL
reconstruction surgery is an important factor contributing
to failure. The exact graft diameter needed to avoid such
failure rates is not clear. Xu et al.®Y concluded that when
graft sizes larger than 8.5 mm were selected, the clinical
outcomes were superior in the autograft group. They also
suggested the importance of restoring the insertion site to
at least 60%—-80% of cross-sectional area during anatomic
ACL reconstruction.”? A review article by Figueroa
et al.® recommended that even an increase of 0.5 mm
up to a graft size of 10 mm is beneficial to the patient. In
our study, the mean graft diameter was 8.7 mm ranging
from 7.9 mm to 9.1 mm. Rhatomy et al.?* compared the
graft thickness of quadruple hamstring and peroneus and
concluded that there was a mean difference of 0.6 mm in
favor of peroneus longus graft.

The minimum length that is required when cortical
button is used as a femoral fixation, as graft is prepared
around it, is 21 cm. In our study, the mean length of
autograft was 29.4 cm, ranging from 26.2 cm to 34.8 cm.

This gives us an extra edge while reconstructing ACL
using a bilateral bioabsorbable screw.

No study has emphasized on the surgical time needed
for harvesting the peroneus longus graft. In our study,
the mean time for harvesting the graft was 7.4 min. This
shorter duration is important as it saves a significant
amount of tourniquet time for reconstruction of the ACL
per se. A less experienced surgeon can easily harvest
the PLT graft, compared to BPTB and HT graft, which
builds up the confidence in the surgeon. The ease of
the procedure decreases the chances of mistakes during
reconstruction.

Previous studies have shown good results after ACL
reconstruction with peroneus longus autograft, in terms
of functional outcome and knee stability.”>2”! Rhatomy
et al®Y compared hamstring with PLT autograft and
did not find any significant difference between the
2 in 1 year follow-up, although considered only the
functional outcome. In our study, we evaluated both
the functional outcome and stability of the knee joint
after peroneus longus autograft repair of ACL, which
has shown comparable results with Kerimoglu et al.*®
Donor site morbidity is an important consideration while
looking for a graft for ACL reconstruction. Most
widely used BPTB autograft is associated with
complaints of anterior knee pain and kneeling pain
postoperatively.?**A  meta-analysis of studies has
shown an increased incidence of osteoarthritis in a
BPTB autograft ACL reconstruction of knee.*” It has
also documented that this autograft has an increased
incidence of adhesions leading to extension deficit.!

On considering autograft of hamstring, there
was an electromechanical delay in knee flexors/
weakness.'" Harvesting HT may be deleterious in
postoperative rehabilitation of ACL reconstruction as
HT protects the reconstructed ACL from anterior drawer
force, which is exerted by the quadriceps.!> Tt might
also hinder active knee flexion.?*!!

The function of PLT is to plantar flex the first ray of the
foot along with the plantar flexion and eversion of the
foot at the ankle joint.*? The first ray plantar flexion of
foot is important for the stance phase of gait. Kerimoglu
et allP% reported a deficit in plantar flexion of the
first ray of foot after harvesting PLT. They reported
functional deteriorations of push off during the stance
phase. However, this push off strength of the first ray
is significant for athletes, and as our study consisted of
nonathletes, there was no such complication in any of
the patients. When foot eversion is considered, the loss
of power of inversion is not so significant as peroneus
brevis is considered a more effective evertor of ankle
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than PLT (Rhatomypaper).?¥ However, there were
controversial evidences when ankle functional outcomes
were evaluated. Angthong and Chernchujit et al.! had
reported a reduction in ankle peak torque eversion and
inversion. However, a study by Rhatomy er al. showed
normal functional scores of ankle joint on follow-up.
In our study, we used AOFAS score for deducing the
ankle functional outcome, and it had a mean score of
98.4 (range, 94-100) which was similar to Rhatomy
et al.P4

In our study, while examining the arch of the foot, there
was no obvious effect of harvesting PLT. On checking
ankle stability by anterior and posterior drawer test, we
found no difference from the contralateral limb. None
patients had any complaints pertaining to the ankle joint.
This can be attributable to the regeneration potential of
harvested full-thickness tendon. This has been shown
both clinically and by MRILP*-%! thus making patient
free from any complaints of ankle joint.

Sural nerve is the nerve that runs around the PLT.
Injuring the sural nerve will cause loss of sensation
over the lateral border of foot. Numbness in this area is
generally well tolerated making sural nerve one of the
most frequently used nerves for autograft elsewhere in
the body.?® However, none of our cases reported any of
such complaints.

However, a long-term follow-up and a larger number
of cases are required to confirm the findings. This
study only considered nonathletic individuals who lead
a sedentary lifestyle, i.e., individuals who do not exert
much pressure on knee and ankle joint.

CONCLUSION

PLT has a greater ultimate tensile load, more thickness
and length, less graft harvesting time, and almost no
donor site morbidity and a good functional outcome and
knee stability scores, making it an effective and a safe
autograft option for ACL reconstruction.
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